Probing the secondary structure of expansion segment ES6 in 18S ribosomal RNA.
Expansion segment ES6 in 18S ribosomal RNA is, unlike many other expansion segments, present in all eukaryotes. The available data suggest that ES6 is located on the surface of the small ribosomal subunit. Here we have analyzed the secondary structure of the complete ES6 sequence in intact ribosomes from three eukaryotes, wheat, yeast, and mouse, representing different eukaryotic kingdoms. The availability of the ES6 sequence for modification and cleavage by structure sensitive chemicals and enzymatic reagents was analyzed by primer extension and gel electrophoresis on an ABI 377 automated DNA sequencer. The experimental results were used to restrict the number of possible secondary structure models of ES6 generated by the folding software MFOLD. The modification data obtained from the three experimental organisms were very similar despite the sequence variation. Consequently, similar secondary structure models were obtained for the ES6 sequence in wheat, yeast, and mouse ribosomes. A comparison of sequence data from more than 6000 eukaryotes showed that similar structural elements could also be formed in other organisms. The comparative analysis also showed that the extent of compensatory base changes in the suggested helices was low. The in situ structure analysis was complemented by a secondary structure analysis of wheat ES6 transcribed and folded in vitro. The obtained modification data indicate that the secondary structure of the in vitro transcribed sequence differs from that observed in the intact ribosome. These results suggest that chaperones, ribosomal proteins, and/or tertiary rRNA interactions could be involved in the in vivo folding of ES6.